





















































































Nielsen	 analyzed	 the	 performance	 of	 a	 combined	 solar	 photovoltaic	 (PV)	 and	 thermoelectric	 generator	 (TEG)	 device	 [16].	 Lin	 et	 al.	 coupled	 the	 temperatures	 and	 power	 outputs	 in	 hybrid	 photovoltaic	 and






















































where	 	 is	 the	energy	 that	passed	 in	hot	 side	of	 the	TEG,	 	 is	 the	energy	 that	passed	 in	cold	 side	of	 the	TEG,	 	 is	 the	numbers	of	PN	 junction,	 	 is	 the	Seebeck	 coefficient,	 	 is	 the	 current,	
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where	 	is	the	height	of	the	heat	sink,	 	is	the	thermal	conductivity	of	the	fin	and	 	is	the	cross	section	area	of	the	heat	sink.
In	order	to	attain	the	value	of	 	which	is	the	thermal	resistance	of	convection	heat	transfer	between	fin	and	ambient	air,	the	convection	heat	transfer	coefficient	hcovf	can	be	obtained	[29].
where	 ,	 ,	 	represent	velocity,	density	and	viscosity	coefficient	of	the	fluid	respectively,	x	is	the	characteristic	length	of	the	fin.	 	=	1.1614	 ,	 	=	1.846	∗	10−5	 .
where	 	 is	 the	kinematic	viscosity,	 	 is	 the	 local	heat	 transfer	coefficient	along	 the	 length	of	 the	 fin,	kair	 is	 the	 thermal	conductivity	of	air,	 	 is	 the	 specific	 heat	 capacity	 of	 air,	 	 is	 the	heat	 diffusivity.	
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When	the	radiation	was	low,	the	electrical	efficiency	of	TEG	was	small,	so	the	system	efficiency	of	TEG	became	lower.	However,	when	the	radiation	was	high,	the	electrical	efficiency	of	TEG	was	larger,	so	the	system	efficiency
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4.3	Different	ambient	temperature
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For	the	conventional	PV-TE	system,	the	economic	advantage	to	the	conventional	PV	system	is	existent.	So	the	key	issue	in	this	study	is	that	whether	the	proposed	new	PV-TE	has	the	advantages	in	the	efficiency
and	the	economy	than	the	common	PV	system.	The	annual	electricity	outputs	of	the	novel	PV-TE	system,	the	conventional	PV-TE	system	and	the	PV	system	were	shown	in	Fig.	14.
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Table	2	Extra	costs	in	novel	PV-TE	system.
Module Micro-channel	heat	pipe TEG Heat	sink
Cost ¥	15.0 ¥	22.0 ¥	1.0
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